Passenger rail service is perceived to provide important benefits to Michigan communities. However, the extent of these benefits has never been quantified in a systematic way. The study reported on here involved the performance of a broad based assessment of the community level benefits of passenger rail serv ice. The main objective of the research project was to estimate the full range of these benefits at the community level, as opposed to at the state level. Benefits were estimated for individual travelers, Amtrak expenditures, and local businesses. This research indicates local communities currently realize $62.0 million annually in benefits. Additional benefits accrue to the region, state, and nation in the form of congestion relief, air quality improvement, energy conservation, and safety.
INTRODUCTION
Passenger rail service is perceived to provide important benefits to Michigan communities. The objective of this article is to report on the results of research which sought to estimate the full range of direct, indirect, and induced benefits at the community level. In addition to community benefits, passenger rail may provide statewide macro benefits related to reductions in congestion, air quality improvement, and energy conservation. This article focuses on community benefits such as individual traveler savings, Amtrak expenditures, and local business benefits, but does not address statewide macro benefits. The individual benefits focus on the savings to the passenger by choosing a mode of transportation less expensive than driving or tlying. The Amtrak expenditure benefits quantify the amount of money Amtrak expends in employee wages and goods and serv ices. The final benefit measured, local business benefits; quantifies the economic impact of a person accessing a community where they will spend money on goods and services, such as restaurants and taxi fares. These benefits are assigned to the community where the rail station is located. In cases where more than one train station serves one metropolitan area, the benefits are added together to quantify a reasonable representation of the benefits for the metropolitan area. These benefits were analyzed using ridership data from 2007 and costs from 2008.
OVERVIEW OF MICHIGAN SYSTEM
Passenger rail services have been provided in Michigan for over 170 years. The first passenger train operated between Toledo and Adrian in 1836. By 1909, a 9000-mile network of railroad lines provided passenger service to nearly every city, town, and village in the state. The railway depot provided the doorway to the community and stations ranged from small wooden shelters to massive and distinguished buildings.
Railroads provided virtually all of the intercity transportation until the second decade of the 20th Century when automobiles and improved roads began to siphon off local rail traffic. This trend accelerated over the decades as roads were improved and longer distance traffic shifted to Spring/Summer 2011 air. By the early 1960's, the construction of the Interstate Highway System and massive investments in airports and airways dealt an almost fatal blow to the passenger rail industry. As ridership declined and losses grew, many passenger trains were discontinued by their private railroad operators and it became apparent that government must become involved if any passenger rail service was to survive.
In response to this crisis, in 1970, the federal government passed the National Railway Passenger Service Act that created the National Railroad Passenger Corporation known as Amtrak. This Act provided for private freight railroads to turn over passenger equipment and assets to Amtrak and, in return, they were relieved of their passenger service obligations. On May 1, 1971, virtually every privately operated intercity passenger train in the country was discontinued and most remaining services were assumed by Amtrak under a nationwide system.
In Michigan, about a dozen daily round trips on seven routes operated on April 30, 1971. The next day, May 1, only two round trips operated between Detroit and Chicago. Since that time Amtrak has been the sole operator of intercity passenger rail services in Michigan and, with minor exceptions, the entire U.S. These services receive financial assistance from the federal government and from many states including Michigan. Additional routes were added at the request of the State of Michigan between Port Huron and Chicago in 1974 and between Grand Rapids and Chicago in 1984.
Michigan Routes
In 2009, three routes provided passenger rail service in Michigan as shown in Figure 1 below. many trains are sold out and potential passengers are unable to purchase tickets on the days that they prefer to travel. Table 2 provides information on ridership by route since 1994 (Amtrak, 2008) .
MICHIGAN AMTRAK ROUTES

ANALYSIS OF BENEFITS
The research team surveyed individuals associated with each of the stations and found that in each community there was at least one person who had some knowledge or responsibility for the station. Although the research team was able to identify at least one person with knowledge of the station, it is important to note that the actual responsibility for operating the station may have been with the city, transit agency, regional planning agency, Amtrak, or some combination of these agencies. The benefit associated with development and investment in new or improved stations is driven by overall ridership levels. Ridership levels are influenced by the services offered at the station as well as train service such as frequency of service, price, train capacity and perceived benefit. Surveys conducted with Amtrak personnel indicated that there is a need to increase the frequency of routes. Due to increases in gas prices, and the perceived value of train travel, certain routes have been selling out at peak times. To support this growth, there are several initiatives underway such as the Midwest Regional Rail Initiative. This initiative proposes the operation of a "hub and spoke" system of transportation to and through Chicago and other cities in the Midwest. Initially, Michigan would see an increase of 3 additional daily trains, and eventually there would be 10 total trips between Detroit and Chicago. In addition to the Detroit-Chicago routes, there would be four trains between Chicago and Kalamazoo. The additional frequency of routes, and speed/reliability improvements in the Dearborn-Kalamazoo corridor discussed earlier, are expected to greatly increase the ridership, and overall economic benefits in station communities. The station community benefits would also be enhanced by the infrastructure improvements needed to support such an increase in ridership.
The benefits of passenger rail to a community can be classified as individual station benefits, Amtrak expenditures, and local business benefits. These benefits vary by community, Amtrak station type, number of daily routes, and overall ridership. Overall ridership tends to be the largest driver of quantifiable benefits.
Individual Station Benefits
The first type of benefit a station community receives is the individual passenger benefit. This benefit exists because trains offer an economical mode of transportation that is generally less expensive than air and automobile travel. Quantifying this benefit involves analyzing the costs that would be incurred if there was no passenger rail service in a community and alternative modes were used, or the trip were not taken all together. To quantify the benefit, ridership data was obtained for each Michigan passenger rail station from MDOTs Transportation Management System (TMS) (MDOT, 2007 In addition to traveler benefit, the team quantified non traveler benefits by using a complex procedure where numerous tables and data points were analyzed. Non traveler benefits were quantified because some travelers were unwilling to take the trip if a less expensive alternative was available. Knowing that a person was willing to spend money on a train ticket, but not on the next most expensive alternative mode of transportation allows for the calculation of a consumer surplus. This estimate of non-traveler benefit assumes that if the money was not spent on a ticket, it would be spent on something else, but they do not get any additional benefit beyond the price of the ticket. The non traveler savings represent a small piece of the total benefit. 
Local Business Benefits
A traveler may use the train to travel to and from a community where they stay in a hotel, use a taxi, shop or eat in a restaurant. Although the level of these activities may vary from community to community, these types of expenditures send a stream of benefits to the station community. To quantify these benefits, the research team relied heavily on the 2000 and 2007 surveys. The survey captured the mode of transportation used to get to and from the Amtrak, as well as the length of stay.
Respondents were also asked their primary 
AMTRAK Expenditure Benefits
Amtrak is the operator of all passenger rail services in Michigan. As a result, Amtrak spends a significant amount of money in station communities in the form of wages, supplies, and stations. These expenditures provide benefits to the local communities where employees live and work or where the stations are located.
To quantify the benefits from direct Amtrak Expenditures, Amtrak provided information on employee residence location and procurement expenses in Michigan. Employees were assigned to station locations based on discussions with Amtrak officials and review of material provided by Amtrak. Procurement expenditures were assigned to stations if they had a relationship to a particular station. Procurement expenses that support system wide operations outside of Michigan were excluded from the benefits analysis.
A large portion of direct Amtrak expenditure benefits comes from employee wages. For the purpose of this analysis, employees were classified as operating employees, station service employees and engineering department employees. The operating employees, primarily based in Pontiac, Port Huron and Grand Rapids, include the train conductors, engineers, assistant conductors and train maintenance personnel. There are 48 operating employees. The station service employees sell tickets, clean and provide information, and also provide some security services. There are 27 service employees distributed among 10 Michigan Amtrak stations. The engineering department employees maintain track and signal systems on the 97 mile rail line between Kalamazoo and Porter, Indiana. There are 40 employees in this category. Expenditures on wages added up to $7,150,000. In addition to employee wages and direct expenditures, Amtrak spends a significant amount of money procuring diesel fuel in Pontiac. The value of the fuel was excluded from the study, but an estimate of the cost of direct labor and vendor profit was assigned as a benefit. Costs for items such as landscaping, office supplies, trash pickup and other expenses associated with station maintenance were estimated and included in the study. In addition, costs for Amtrak expenditures associated with crew layovers such as taxi fares, hotels and meals were estimated and included in the analysis. Costs associated with the materials and suppliers related to maintaining the rail lines between Kalamazoo and Porter Indiana we estimated and included in the analysis.
The analysis of the direct Amtrak expenditures resulted in over $9M in direct benefit assigned to station communities. The values in the Table 5 are subject to economic multipliers, as the expenditures will flow throughout the community. The application of these multipliers results in $13M of Amtrak direct and induced expenditures in Michigan.
While the station communities receive significant economic benefit from the Amtrak stations, it is important to take into consideration that the communities incur certain costs. These costs may vary from community to community but in general include staff time to coordinate with Amtrak, MDOT or others involved with the station, staff time to coordinate with local volunteers or to arrange for necessary maintenance, and routine station operating costs. Since only six of the 22 stations are owned by Amtrak, maintenance of the remaining 16 stations is the responsibility of the local Total Community Benefit $13,633,680 community. The annual expense for maintaining these stations is an estimated $10,000-$60,000 annually, depending on station size. The total local community expenditures for the Amtrak stations are estimated at $510,000 statewide. In addition to the $510,000, Amtrak spends an additional $150,000 maintaining the stations it owns.
Total Benefits
The total benefits associated with the 22 station communities are estimated at $62M annually. These quantifiable benefits are associated with passenger rail service. The benefits are summarized in Table 6 . As expected, the benefits are highest in the "Wolverine Corridor". This corridor has the most ridership and the greatest population. The Wolverine Corridor receives $45M, the Blue Water Corridor receives $9.7M, and the Fere Marquette Corridor receives $7.3M in annual benefit. It is important to note that the $62M in total benefits are the quantifiable benefits associated with passenger rail. There may be additional benefits that exist, but are more difficult to quantify. These benefits relate to how the existence of passenger rail service enhances its image as a place to live or do business. There are also significant benefits that accrue to the entire state related to relief in traffic congestion, energy conservation and environmental impact. The quantifiable benefits and the macro benefits should be taken into consideration when detennining the overall benefit of Amtrak service in a community.
Other Benefits
The benefits associated with passenger rail are highly impacted by ridership levels. Enhancing stations or building new stations could increase the benefits associated with passenger rail. In order to accurately estimate the benefits, ridership levels must be accurately estimated. Estimating these levels typically involves use of complex models. These models take into consideration service frequency, travel time, fare pricing, on board amenities and other factors.
The models factor in the number of city pairs serviced by a particular station. As evidenced by the $62M in annual community benefit, there may be a business case to expand passenger rail service in the state of Michigan. The quantified benefits of the existing rail stations may be increased by developing new stations or relocating stations to more strategic locations. There are several projects underway throughout the state where local communities are trying to increase the value of the station to their community. One of the major economic benefits associated with building or relocating a station comes from the construction costs. There is an increase in both direct jobs and spinoff jobs in the local economy. The construction of a station with a cost of $10M will result in the creation of 90-140 new jobs and contribute $5M to the local economy. These conservative estimates of job creation and economic stimulation focus only on direct construction impact and do not include future development based on business stimulation.
In addition to the direct economic impact, property values near the station may increase. TOD studies reveal a wide variation in property value increases across the country. Property value may increase 2-45% for residential properties and 1-167% for office/retail space.
As property values increase, there is also an opportunity for the station community to generate additional property tax revenue. The situation for Amtrak stations is somewhat different from light rail systems since Amtrak generally operates on freight lines. This may make residential proximity somewhat less desirable, but creative land planning and the increased availability of public transportation can increase the desirability and value of adjacent land. Expanding a station could bring in more tourists, which in turn increases the value of land for some areas. In Michigan, St. Joseph is planning a major expansion of their current station. This will increase the area's reputation as a Michigan tourist destination which may increase the value of the adjacent land as there will be an increased customer base for some businesses.
Creating a transportation focal point can be a stimulus for various types of development in the station community. The location of the land and effective use of surrounding property is a key driver of economic benefits. A site surrounded by public land has the potential for development by both the municipality and private developers. In contrast, stations with little available vacant land or with land incompatible with development will have limited development potential. In order to maximize benefits and increase the effectiveness of land use, the municipalities should work with the developers throughout the station development process. An example of a study currently underway analyzing the benefits of repurposing land for light rail use is the Birmingham/Troy relocation study. This study is looking at the benefits of relocating a station from Birmingham to Troy. The current site is a shelter type station, and would be converted into a multimodal transportation hub. The proposed parcel used for this project is approximately 3.5 acres. Current estimates state that the development of a multi modal station development under optimal conditions could generate up to 300,000 square feet of retail development and 290 new residential units.
CONCLUSSIONS
Significant local economic benefits are associated with Amtrak service in Michigan.
The research indicates that local communities currently realize $62M in annual benefits in the form of individual traveler benefits, local business benefits, and direct Amtrak expenditures. In addition to the direct benefits, additional benefits accrue at the regional, state and national level in the form of traffic congestion relief, air quality improvements, energy conservation and safety. The benefits identified through this research accrue at the local level even though ridership in Michigan is quite low. Most of these stations provide only a single roundtrip route. This severely limits the potential for economic development and its associated benefit. Since ridership is a major driver in station community benefits, implementation of greatly improved service levels and train speeds such as those in the proposed high speed Midwest Regional Rail System could dramatically change the station area dynamics and overall benefit levels for local communities.
